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It is more difficult to achieve cooperation when conducting endoscopy in pediatric patients than adults. As a result, 
the sedation for a comfortable procedure is more important in pediatric patients. The sedation, however, often in- 
volves risks and side effects, and their prediction and prevention should be sought in advance. Physicians should 
familiarize themselves to the relevant guidelines in order to make appropriate decisions and actions regarding the 
preparation of the sedation, patient monitoring during endoscopy, patient recovery, and hospital discharge. 
Furthermore, they have to understand the characteristics of the pediatric patients and different types of endoscopy. 
The purpose of this article is to discuss the details of sedation in pediatric endoscopy. 
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INTRODUCTION 

Pediatric patients are less cooperative than adult 
patients when they undergo endoscopy, and their 
parents also experience more anxiety with regard to 
the procedure. Furthermore, the satisfaction of the 
patients and their parents has recently emphasized. 
Even though the sedation in pediatric patients is one 
of the most important factors of endoscopy, there are 
not many hospitals that use standardized guidelines 
such as those published by the American Academy of 
Pediatrics (AAP) and American Society of Anesthe- 
siologists (ASA). This article discusses the details of 
sedation for pediatric endoscopy, including the pur- 
poses of sedation, levels of sedation, medical history 
of the patients, physical examination, preparation 



before the procedure, selection of medication, pa- 
tient monitoring, patient recovery, and discharge de- 
cision based on the above-mentioned guidelines. 

PURPOSES OF SEDATION 

The following purposes of sedation are addressed 
by the AAP [1]. (1) Guarantee the patient's safety 
and welfare; (2) reduce physical pain; (3) minimize 
anxiety and maximize the potential for amnesia; (4) 
control patient's movement for the safe procedure; 
(5) discharge the patient safely. The level of seda- 
tion, monitoring, type of sedative agents, and their 
dosage are determined based on the patient's status, 
age, purpose, type of procedure, and opinion of the 
patient or their caregivers/parents. 
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LEVELS OF SEDATION 



AGE OF THE PATIENTS 



There have been various terminologies to describe 
the levels of sedation. The AAP and ASA classify it in- 
to four categories which are minimal sedation, mod- 
erate sedation, deep sedation, and general anesthesia 
[1,2]. During minimal sedation, cognitive function 
and coordination may be impaired, and patients re- 
spond normally to verbal commands. During moder- 
ate sedation, patients respond purposefully to verbal 
commands whereas their consciousness is depressed. 
During deep sedation, patients have also depressed 
level of consciousness whereas they respond pur- 
posefully to repeated or painful stimulation. During 
general anesthesia, patients are not arousable, even 
by painful stimulation. Ventilatory and cardiovas- 
cular functions are usually maintained during mini- 
mal or moderate sedation. But ventilatory function 
may be impaired during deep sedation, and often im- 
paired during general anesthesia. During general an- 
esthesia, cardiovascular function may be impaired. 

CHARACTERISTICS OF ENDOSCOPY 

In esophagogastroduodenoscopy (EGD), gagging 
and poor cooperation can be problem. The use of a lo- 
cal spray or oral medication before the insertion of 
the intravenous line prevents gagging and increases 
the cooperation of patients for EGD, which leads to 
the improvement of tolerance and satisfaction in pe- 
diatric patients [3,4]. In colonoscopy, the visceral 
pain associated with looping should be avoided. 



Table 1. American Society of Anesthesiologists (ASA) Classifi- 
cation of Patient's Physical Status 



The effect of sedation appears differently depend- 
ing on the age of the pediatric patients [5,6]. Infants 
who are younger than 6 months of age may have lit- 
tle anxiety and may be easily affected by the seda- 
tion. However, patients, who are 6 months of age or 
older, have already developed stranger anxiety and 
they may require their parents to remain next to 
them during the induction. For school-age children, 
it is surprisingly difficult to sedate them as they have 
developed concrete thinking. As a result, it is recom- 
mended to carefully discuss what to expect during 
the procedure in order to decrease their anxiety level. 
Adolescents may be cooperative before the proce- 
dure, but they may also exhibit disinhibition and 
strong anxiety with initial doses of sedatives. 

ASSESSMENT OF THE RISK FACTORS 
AND AIRWAY 

A thorough assessment of the patient's physical 
condition should be conducted regarding the suit- 
ability for sedation before the endoscopy. Physicians 
are recommended to use the ASA classification of the 
patient's physical status in order to determine the 
appropriate level of sedation (Table 1 ) [1,7]. For ex- 
ample, patients without underlying disease fall un- 
der the ASA class 1, while those with controlled asth- 
ma fall under the ASA class 2. The asthma patients 
with clear signs of wheezing fall under the ASA class 
3, and those with status asthmaticus fall under the 
ASA class 4. The patients who have severe myocardi- 
opathy and are candidates for heart transplant are 
classified into the ASA class 5. 



1 Normal healthy patient 

2 Patient with mild systemic disease 

3 Patient with severe systemic disease 

4 Patient with severe systemic disease that is 

a constant threat to life 

5 Moribund patient not expected to survive without 

emergent procedure 

Adapted from the article of American Academy of Pediatrics et 
al. (Pediatrics 2006;118:2587-602) [1]. 



Table 2. Modified Mallampati Score for Airway Assessment 



I Uvula is completely visible 

II Partially visible uvula 

III Soft palate visible but not uvula 

IV Hard palate visible only, not soft or uvula 

Adapted from the article of Samsoon and Young (Anaesthesia 
1987;42:487-90) [8]. 
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Moreover, the airway of the patients should be as- 
sessed before the endoscopy. The use of a grading 
system, such as the modified Mallampati score, is 
helpful in the assessment of risk factors pertaining to 
airway difficulty (Table 2) [8]. 

DIET PRECAUTIONS 

The pediatric patients, who are candidates for elec- 
tive endoscopy, should follow the preoperative fasting 
guideline before undergoing general anesthesia (Table 



3) [2]. A routine and necessary medication is allowed 
to be taken with a little amount of water. For emergent 
endoscopy, the risk of non-fasting and necessity of the 
procedure should be considered altogether. 

SEDATIVE AGENTS FOR CHILDREN 
UNDERGOING ENDOSCOPY 

The medications that are commonly used for the 
sedation of pediatric patients are summarized in 
Table 4 [6,9,10]. 



Table 3. Appropriate Intake of Food and Liquids before Elective Sedation 



Ingested material 



Minimum 
fasting period (h) 



Clear liquids 
Breast milk 
Infant formula 
Nonhuman milk 

Light meal 



Water, fruit juiceswithout pulp, carbonated beverages, clear tea, black coffee 



Since nonhuman milk is similar to solids in gastric emptying time, the amount 
ingested must be considered when determining an appropriate fasting period 

A light meal typically consists of toast and clear liquids. Meals that include fried 
or fatty foods or meat may prolong gastric emptying time; both the amount and 
type of foods ingested must be considered when determining an appropriate 
fasting period 



Adapted from the article of American Society of Anesthesiologists Task Force on Sedation and Analgesia by Non-Anesthesiologists. 
Anesthesiology 2002;96:1004-17 [2]. 



Table 4. Recommendations for Dosages of Drugs Commonly Used for Intravenous Sedation for Pediatric Gastrointestinal Procedures 



Time to 



Duration of 



Sedative agents 

Midazolam 
Infants 6 months-children 5 years 
Children 6-12 years 
Children 12 years-adults 

Meperidine 

Fentanyl 
Neonates and younger infants 
Older infants and Children 1-12 years 
Children >12 years and adults 

Ketamine 

Propofol 
Reversal agents 

Flumazenil 

Naloxone 



0.05-0.1 mg/kg 
0.025-0.05 mg/kg 
1-2.5 mg/kg 
1-3 mg/kg 

1-4 fig/kg 
1-2 fg/kg 
0.5-1 Mg/kg 
0.5-2 mg/kg 
1.5-3 mg/kg 

0.01 mg/kg 
0.1 mg/kg 



2-3 



<5 
2-3 



1 

0.5 

1- 2 

2- 5 



45-60 



120-240 
30-60 



15-60 
3-10 

<60 
20-60 



Modified from the article of Lightdale. Tech Gastrointest Endosc 2013;15:3-8 [6]. 

Modified from Nelson textbook of pediatrics. 18th ed. Philadelphia: Saunders Elsevier, 2007:2955-99 [9]. 
Modified from Pediatric dosage handbook. 11th ed. Hudson, Ohio: Lexi-Comp Inc., 2004:997-1000 [10]. 
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Midazolam 

Midazolam belongs to benzodiazepines with an 
onset of action of 2-3 minutes, and peak effect ach- 
ieved at approximately 45 minutes up to 1 hour. 
Benzodiazepines are expected to cause anxiolysis 
and amnesia. However, these bring about para- 
doxical reactions in pediatric patients, thereby mak- 
ing them more anxious and agitated [11]. The dose 
of midazolam per body weight is often higher in the 
pediatric patients than the adult patients due to their 
fast metabolism and excretion [4,12,13]. Further- 
more, the clearance of the medication increases with 
the dosage [14]. The side effect of midazolam, which 
is a major cause for concern, is respiratory depression 
that is known to be dose-dependent. When mid- 
azolam is used with opioid [15,16] or used in pa- 
tients with enlarged tonsil [1,17,18], the risk of res- 
piratory depression is increased. 

Meperidine 

Meperidine belongs to opioids and it is mainly 
known to control pain. Its action duration is approx- 
imately 2-4 hours, which is considerably long [6]. Its 
side effect involves the development of respiratory de- 
pression, while normeperidine, the metabolite of me- 
peridine, may cause seizure. In particular, the seizure 
appears when the reversal agent is used to help the 
patient breathe, thereby allowing the possibility of a 
serious medical situation. Meperidine should not be 
used in patients who are taking monoamine oxidase 
inhibitors. Patients who are taking phenytoin have 
the possibility of a decrease in effect of meperidine. As 
a result, meperidine is not recommended for pediatric 
patients due to the above-mentioned side effects and 
prolonged duration. 

Fentanyl 

Fentanyl also belongs to opioids, and the onset of 
its effect is within 30 seconds. The peak effect comes 
within 2-3 minutes from the time of administration, 
and it lasts for approximately 30-60 minutes [6]. It is 
often used with other drugs, including midazolam, 
because fentanyl does not have an amnesic effect. 
There are rare instances of chest wall rigidity when a 



high dose is quickly administered; therefore, a slow 
push is recommended [19]. Severe apnea has often 
been reported in patients under 3 months old [20]. 
The delayed respiratory depression often causes 
problems. These problems occur in infants with 
blood circulation problems in the liver and decreased 
excretion [21]. These are also associated with the ter- 
mination of its effect by redistribution of metabolites 
in the plasma rather than its metabolism. For safety 
reasons, it is recommended to administer the drug a 
few minutes apart between each dose in small 
increments. 

Ketamine 

Ketamine is a dissociative agent, which has an ex- 
cellent analgesic effect. It also induces a trancelike 
cataleptic condition. Its side effects include lar- 
yngospasm, airway obstruction, and excessive secre- 
tion of saliva. Some patients experience hallucina- 
tion during the recovery. In order to prevent this, 
benzodiazepines, such as midazolam, are sometimes 
used beforehand [22]. Ketamine must not be used in 
patients who are under 3 months old, or who have 
unstable airway, cardiovascular disease, central 
nervous system disease, psychosis, porphyria, or thy- 
roid disease [23]. 

Propofol 

Propofol has a very short time of onset and action 
duration. It also has excellent antiemetic and amnesic 
effects, but without an analgesic effect. The ther- 
apeutic range of propofol is narrow and the dose per 
body weight is different from the age of patients. 
Therefore, there is a high possibility for the induction 
of general anesthesia to the patients due to a dosage 
inaccuracy [24,25]. It may cause pain in the injection 
site, respiratory depression, and excessive secretion. A 
few cases of continuous infusion of propofol for more 
than 5 hours have caused a severe side effect called 
propofol infusion syndrome; however, it was out of 
consideration for a short procedure such as endoscopy. 

Practice of sedative agents 

Commonly used drugs are benzodiazepines and 
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opioids. Midazolam alone provides amnesia and 
anxiolysis effect. Benzodiazepine/opioid combina- 
tion gives analgesic effect, increase amnesia and se- 
dation, and increase patient satisfaction [26]. 
Availability of specific antagonists for these agents is 
the attractive point when using these medications. 
For these reasons, midazolam alone or mid- 
azolam/opioid combination is strongly preferred by 
gastroenterologists [27-30]. However, benzodiaze- 
pine/opioid combination has relatively long time to 
achieve adequate sedation, procedure, and recovery 
[31]. In addition, restraint is often needed [31]. 

Propofol has narrow therapeutic range. Because of 
this disadvantage, propofol occasionally induces 
deep sedation or general anesthesia, while specific 
antagonist is not available. Therefore, the admin- 
istration of propofol had been restricted primarily to 
anesthesiologists and trained nurse anesthetists in 
order to manage airway in emergency. However, pro- 
pofol has been noticed on account of the rapid time 
to onset and recovery time, in addition to the better 
or similar patient satisfaction [32,33]. Some recent 
studies suggest that propofol can be safely ad- 
ministered to children by nonanesthesiologists who 
specifically trained to follow established safety 
guideline [31]. Nevertheless, propofol is still a cau- 
tious agent for children. 

PATIENT MONITORING DURING 
ENDOSCOPY 

In the past, cyanosis was observed with naked 
eyes to monitor the patient's breathing. Recently, 
the pulse oximetry has become a widely used device, 
and it has contributed greatly to the reduction of en- 
doscopy complication rate. The pulse oximetry, how- 
ever, has limitations. It shows lots of artifact, which 
prompts the staff to frequently check both the pulse 
oximetry and the patients. Furthermore, because 
oximetry presents oxygenation, not ventilation, it 
takes a longer time to become desaturated after the 
ventilation has been stopped [34]. As a result, a cap- 
nography device is recommended in order to detect 
the end-expiratory carbon dioxide level. The level of 



carbon dioxide from the mouth and nose is collected 
through the catheter of the capnography device and 
it is converted into a real-time graph. Using capnog- 
raphy in the pediatric endoscopy setting may reveal 
the occurrence of abnormal ventilation with un- 
expected higher rates during the procedures done on 
children [35]. 

In order to monitor the cardiovascular system of 
the patients, blood pressure measurement and elec- 
trocardiography can be used. Blood pressure meas- 
urement is recommended every 5 minutes after the 
initial measurement at the beginning of the proce- 
dure, while electrocardiography is recommended to 
be used for all deep sedation or moderate sedation in 
patients with significant cardiovascular diseases [2]. 

DISCHARGE CRITERIA 

The patients should stay in the recovery room of 
the hospital equipped with oxygen administration, 
airway management, appropriate monitoring, and 
emergency treatment until they are suitable for 
discharge. Physicians can use the ASA guideline [2] 

Table 5. Guideline for Discharge after Sedation 

1. Patients should be alert and oriented; infants and patients 
whose mental status was initially abnormal should have 
returned to their baseline status. Practitioners and parents 
must be aware that pediatric patients are at risk for airway 
obstruction should the head fall forward while the child is 
secured in a car seat. 

2. Vital signs should be stable and within acceptable limits. 

3. Use of scoring systems may assist in documentation of fitness 
for discharge. 

4. Sufficient time (up to 2 h) should have elapsed after the last 
administration of reversal agents (naloxone, flumazenil) to 
ensure that patients do not become resedated after reversal 
effects have worn off. 

5. Outpatients should be discharged in the presence of a 
responsible adult who will accompany them home and be 
able to report any postprocedure complications. 

6. Outpatients and their escorts should be provided with written 
instructions regarding postprocedure diet, medications, 
activities, and a phone number to be called in case of 
emergency. 

Adapted from the article of American Society of Anesthe- 
siologists Task Force on Sedation and Analgesia by Non-Anes- 
thesiologists. Anesthesiology 2002;96:1004-17 [2]. 
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Table 6. The Modified Aldrete Scoring System 



^ ^ 

Activity 

Able to move 4 extremities voluntarily or on command 2 

Able to move 2 extremities voluntarily or on command 1 

Unable to move extremities voluntarily or on command 0 
Respiration 

Able to breathe deeply and cough freely 2 

Dyspnea or limited breathing 1 

Apneic 0 
Circulation 

Blood pressure±20% of pre-anesthetic level 2 

Blood pressure±20% to 49% of pre-anesthetic level 1 

Blood pressure±50% of pre-anesthetic level 0 
Consciousness 

Fully awake 2 

Arousable on calling 1 

Not responding 0 
O2 Saturation 

Able to maintain O2 saturations >92% on room air 2 

Needs 0 2 inhalation to maintain 0 2 saturations >90% 1 

Cbsaturation <90% even with O2 supplementation 0 

Total score 10 



Adapted from the article of Aldrete. J Clin Anesth 1995;7:89-91 
[36]. 

(Table 5) or scaling system, such as the Modified 
Aldrete score (Table 6) [36]. The modified Aldrete 
score of at least 9 out of 10 means patient readiness 
for discharge [37], 

CONCLUSION 

Sedation during endoscopy is now considered to 
be more important; however, successful sedation is 
hard to achieve in pediatric patients. For a successful 
and safe sedation, physicians and all staff members 
should be sufficiently trained and educated, follow- 
ing the standardized guideline from preparation of 
sedation to discharge. 
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